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Abstract of JP2001 01 1143 
PROBLEM TO BE SOLVED: To obtain the 
subject copolymer with high thermal stability, 
extremely slight in formaldehyde gas emission 
when subjected to molding operation by 
random copolymerization between a monomer 

having a specific oxymethylene unit and ^ 
another monomer having a specific 
copolymerization component unit in specified 
proportions. SOLUTION: This copolymer is 
such one as to be composed of the total of 1 00 
mol% of (A) 99.9-60 mol% of oxymethylene ^ « 

unit of formula I and (B) 0.1-20 mol% of a |*' 

copolymerization component unit of formula 11 c- ( c >a-( C)\y'{0)t-(Q)&'( c )e-{ c ) f-o -In 

rRii (fW ic n\ ic 1 rkr 0\ ic U a 1 -Q^ oIL-vil o I I I T T 1 



■h- 



[Rij ((i) is 1-6; 0) is 1 or 2) is H, a 1-80 alkyi, a I ' ' i JL ' 

7-20C phenyl-substituted alkyi, or the like; (a) "^b* 
to (f) are each 0 or 1 , at least two of them 
being each 1 ; (m) is 1-3, and when (m) is >=2, Tf 
from the 2nd member among (a) to (f), at least 
one of them being 1 J, has 5,000^00,000 
weight-average molecular weight and <=4 

mmol/kg content of hemlformal terminal group ta- - 

of formula III. I 

-O-C-O-H 
I 
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-0-(C)a-(C)b-(C)c-(C)d-(C)e-(C)f-0-H (D) 
Riz RsB Rss R48 R52 Rez 
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3-10141 o-t<^#) . fm^^jim (mmw-9- 

593 32. #^^1 0-0 1 756-^iaff8) . 

^i^B^'-WI^SXa (WO 9 5/2576 1 -^^i^jfS) m<0 
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TDn7j<^^SI L X ^f^^m ^ 5g4-r !> ( g3¥ 1 0 - 

2 3 7 14 5^-'j^m) ^t't^mif^ixhtK mmizm^ 

tz. Zff)}: o^j:7ifV^-^m-t^l3mX'ii 

^:<T-§I.C:i:2:»«{iaaj/vfL, ±ievi?nW=5ri¥«lf 
[ 0 0 0 5 ] -eiT\ ±MLfzXo^j:'i^m-^^^M^X' 

MtliJ. Appl. Polym. Sci., vol. 38. 87 (1989) 
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(^115 {i. ^^B^tOlgl (A) X-m^it^ 

yf^i^^^UymiiLRl/y^Xli^ (B) T'a^iX.&*tt 

o i^^ y. ho^ ^yuv- U /U'f S ^J^y-^u. n,o- ( t';^ 
hV^^fl-i-Vfl') h'J7yUJi-QT-(rVT5 N,0- 

•yi/V^y^ t-ir^)Viyy^^iV':^X2X2i/=yy ^ XJSN-;^ 
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1. 3-i^:^^Vyy. 1. s-i^'j}-^-^- 
V. 1 , 4-7':?>'>'':t— -'Ud^yUV-ZL', i^x^i^y^ 

ti^i'-<^<ti,ia. x{±afi<jt3i£i:T2ai.xh2rfiffflt 

>\.znL.XO. 3~4 3mo 1%. iff^t<{iO. 6~ 
3 5mo 1%, $/i>{C|ff^L<Jil. 5~2 5mo 1% 

x;Jf=3fi/H, 0!li.«f. 1. 4-7':?>'i;^>f-;Pi^^iJ$^ 
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iSiit^^y. iig-ft'jy. s^-ftuy. £^bt3g. £. 

ti ; A^:^ym-^miki^fit LTtirn h ^Ji.(f h 
Vyfl^yt'a:>(:ffyxjUTr^ym. >'N-^n;l^®?. tJil/!^-?- 

r3-;UttOxxf-;l^ i^m*®! t - y^^P ) . 

Ux-9-/l^;rdfy::^'>A'\=3{-9-7;l^:tD*X7r— h 

2ffly.±S-?I-^LT^ffl-r-?. C: hi^T't' JiiJbcO'fT' 
X{±H^-fL4^'!7Si:*^(l:^!ri!l (01J 



10-5-1. 5X 1 0-3ino l/ks. SfS t<«7x 
1 0-5-7 X 1 0-« mo l/kgT'$)'5, J^'OMtK 
til. 5xi0-<— 4. 5x 1 0-«mo I/ksT'J) 

m< . mmm.if'j'-m.x'^tjfzii^\,z^m\Ltfi^^x'hi,. 
ziih<r>mmmimm=ty'?~i.znLX2^io-^'--A 

X 1 0-«mo 1/kg, if4L<{i4 x 1 0-7 — 2. 4 
X 1 0-6mo l/kgf S)l>. S'^tC^/i, rahyg? 
Xhh h 'J y)i':^u:>i.-s>yx)V-^^ym. ^^—^uji-w.^ 

<r>m^mm\i>'<m.ifi-m\>^m.-^iimx'h ^ . ztiti>(o 
mm&imm'E:y-7-i,znLx. 3x10-7—7x10 
-5m o i/k.gT-*)0, iff^ t<<i7.x 1 0-7—4x1 

O-Sjno l/kgT'*S. fit. H7>y-^b5^'>Sc7)J;p 
h(DX\ MmM.<^iSM<^tilib^ l'lib'J'-m.c07i<l 0—3 0 

Op pmm&^-t^-f-^mKT^^-ji'miiim. mih 

TX'O. 5-3 0 0#jS^?l-^t, Rtc^c7)?g-^!|?!i$-h 

'&m±^i:^x:^^:^ym.-^-t?> z t ij-^mx't>i> . 
[0017] v-^toj^f:[(i©7j<e*^" 

v^^>':^^vy^m.-^i^ im^Trnx-'i^t^tLtz^im 

fiifflfii5?PJil-^!|*l4'<^7j<^j'S*iij'->:5rV^{5t-J;<. 2 0pp 

mmT, if^L<{il OpprnJilTTife-l.. flL, 

tl^iOTk^JJ-SS: 1 PPinJ.:Lh^^tTV^?,C: t tjffS: L 

{>'J'^^x\^1itimt L < , M^4?fL-^!f^4' 5 0 p p mOT. 
J; O^f i L < ti3 0 P P mliJlTT$>l. . 
[00181 ttS-^mtCiJV^T , ffl*"!; Jt-=5f i^y f-l- 

^\yyi^y^ f-;ux— r;u<7)^n^ :t ^ f-ix Wb-^a^ 

*¥*^:»-^fi*^'5 , 0 0 0—4 0 0, 0 0 0 . Jf4 l,< 
tilO, 0 0 0—2 0 0, OOOX'hh. 
[0019] ^m-^KJxAt. M^tf t y^- Y 7 X y- 



(8)^2 001-11143 (P2001-1 7mm 



[ 0 0 2 0 ] "J :t^=y?(^Uyi^m^i^(r>^ii^ 

"^Tjvfi V ±m-^meo7m{t'imxim(r)'pmFi,z x h 

M^^^m^v^Lx^^immth:i t ^mt t < . ^t 

ItZnm 1 . 0 m m Sr^ ji I. ^-^ij^ 5 0 mAXi^lTX'h^ 

zb:^mtL\>\ ttz. ¥mmm^noi,zhfzo, mm 
't^mnmi±mi>zm^$ti^\,Mtit^ i^^mscomi^^ 
comimn^comwizx'ommmiicomm. HS2r{5t^ 

A $r # LJt tr >- 5 yp^^rffl c: t ft V ^-^mx'h 
[0022] l!l!^SE^^vi§Wl$tL/C'-KU7r=5ri/^f-Wy 

*L<« 190-23 bx:T-Sijl%— (LStL, ^Sy^* 
[0023] ^S5E**ffi^^i-*%iI$tl./t;KU:t^v-^ 



mm. mm^. :^fi-yi-:ymism. xnzixi^cDWf^^ 

^mp:>mm.. l < i.m.^<7mmm^ i a* 
2fflja±^.Jirr s c: t # s , 

[0 0 24 ] 2ts:^HJtC*jViT, yt^V:t^>'J<^Uy^a. 

o >f y r D bVl^T;W 3 -;i'tt' icaiK 2-5 fi»%tc: 

^^Xo izmm L , ix t T^i^^yP^- V MtMt 

f - Ix- >-ft*-^«s:tc^pr t T . 10-50 MM«?I 
-^LT. 0~5 5'C. 3 — 1 2 0^gaR|5SrmK 

J: d ^T^^^iga^^^Ul 2 m±t^ h 

a\i')VT/i'-:i~>u'pizmmtx . NMRm^m<7)^yy 
sfcng-r, ) <^xo^j:mBmi^m'M^i}utx, m^izm 

fUi^'^-. 1, S-i^'T-f t'v'^'O [ 5. 4. 0] 't/^' 
•r-fe-7-x>'. -fs y y-zl^iO— ^SWl' 

jui^ V jutmtimm^ timf^m^^mmz7fi'^}i'i^ u 
vwtT-§=^v^, -^r. o-ciofft-rrsfc^wicsic 

(0025 ] NMR^-;.^ h;P<^ii|5t(i. ff^L<{i2 
0 0MHztLhO^Mtg2r*-fSi|{lSrttfflLT, 
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IVIRX^7 h;UT'J)|.. UlT'ti, 'v5*>'P-7-;uat 

(r>^^(r>?f.z:^-t . WT. «lili{iTMSSe^<^-ft^v7 

-f-zl^i^ U yUffii^iKiRti 0 . 2 3 p p m-H-jfftc;?! 

* s . ) cRiE L 7t h'j ^yi-i/ 'J f\^m<^mmit 0 . 2 
i-uyM^& ( A ) atx/xJ4*«-^^^J-#fi ( B ) 

(^rci hy<7)i^y'r)ummt<7)imtmiaLtzmMmm. 
[0026) ±iB^:^(= J; 'o^m^v^^i^^ i-u 
^zmi Ltzb^i^. mmmxim-th^ o ^z^ 5 

-;l'«»*J4 mm o l/kgJilTT'$>ix(f. ^*iij*i2 

[0 0 2 7] J:<7)J;d^>-KUJt=3fi^^f-^>'^fi-&f*& 
nhfzibi,zii^i,z=i:y'^-^<7iT-W^ (!|ttC7j<^, ^ 

^ix^f-zi^M.'^W'pcO^ 5 ;i^;p-7-;l^a<7)-t-^r* ( -^icS 

. ) i: 2 0 O°CjPS!ij$S40#c7);^;PATyi/-r b 
^ (mi<Z:ffX^±m.t\^d. ) cOBB<^5-^-r. 
'vSi^/UV— (X 1 0mm o l/kg-:Ky-7 

-) , s^ntta^B*:^';?.^* (ppm) ^m-r. ^CO 

{i:^<, 'v.5*;l'V-;L'Sl:*i4mmo l/kg£lT. 
j1S3 mmo 1 /k gUT. 31^ 1 mm o 1 /k gtJ.± 



mrnxm. i^m^xm. nm^nitxm. ^ 

^j:-yfz. 

[0028] *^BjT1#4>ix&d^ 'J f-l^yita 

(C), t h'Q4f>'7*yi'33j-i^a (D) . T;l^3dfi^« 
(E) . Sl>'jJ^yP5yi^:t^i^S (F) T-«§ixi.io*> 

l>. ^^it^fV^—JVm ( C ) OfiJ4±fBOJ: o l>Z4 mm 
o l/kgiy.TT'$)l>. 0mW2'-ecot]^a^i^T)l' 

ndri^s (D) c7)4{i, ^ttcPfiS$n^v>7&^ mnsi 

— 5 Ommo 1 /k gT'J>'5. ^Si^t 1 — 8 COTyU^yl^ 

mxumMm. 7 — 2 o o 7 x -yi^s^Typ^7P»T-fc 1. 

ryi-n^i^S (E) (7)&i,i^ #lcR8^$ix^i^«\ 
6D^ttJi'^-S^^^^a*-/b, 0~4 0 O mm o 1 /k g 

mRmizxK)±ti>, Tiva^i^m (e) mui:^ 

h^i^T'tiS. 5ppm (TMS^Ji) ^ifiicilii. T 

i>. ^^7P5/l':t^>'S (F) Oftti. 0~3 0mmol. 
/kg. L<{i0~l 5mmo l/kgT'S)i), * 
yi-SyP:^^!^* (F) {48. Oppm (TlVISa^^) # 

T^$ixs. 5i5Jigait4, m$imz±se.(7)ij<7)X'^b'± 

xx'h^. 

[00291 

( 1 ) ^^fmS : «»«t<ll*-i^Pai§ix^cil^ta-&«jSr 
^SSi?T'l mmlJJ.T, l~2mm. 2mmJJLii<0fitfS 
ic^^WJ t . -^-ix ^> 3 ElicoMftIt Sr^*^/:: . 

( 2 ) -^m^mWi : ^V:^^i^:>(^\^yi^m-^i^^^ 
=¥-!f7;U-jj-o^ y7°obVPT/l-a-;l/4'(-?§fi?L, N,0- 
h';^ ( h'J^^f-yPv-y/W) MJ7;l-itaT-b hT5 Ft 

NMRSB : 7';l';!{7-?±MAC4 0 0 PS 
M^^i^ : D •yrT>':/yU3 0#, WMM^%. 

LB#BI 1 0 s e c , ^SSLHISt 12 80 
( 3 ) ^SJlB#;y7^f&4 : g&A*X:i'cU^St* 
^l=5::^^yl^yN'7stCAixT 2 0 CCtcioSlL, ClCllcg 

<n^k. 7j<4itcjf^$iX3t^yi'AT;i'Tt F<?)S^r-fe^ 
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(Ti^mcn^mix^ mws^iizx 5<4<3<2<ico5m 
mtammm-.yK&i s3oepn (j^mm m) m 

i^Vy^—iS^: 2 1 O'C 
fttaJEE:^! : 7 50kg/cm2 

mmmm : 4 s e c 

}%mmm : 3 s e c 

3 0'C 

[00 30] mmmi '-4i5j:if:itm^\i-5}9m^z 

rfx4 2!|tt^jii^ig-^RmiiSrfflv\ yth-;l^Sr#Lf^2* 
<0Iiiett5"?-ix-r<x 1 5 0 r p m-C'IlIte§-ti:'5r*s^ . R 

^<r>-m<^W.fAm^nX 01.3- i^'sTdf y 7 > ( D 
O) 3. 3fi4% (Mhy:t^-9->-) t;<-f-7-;U0. 

4 0ppm (nwM^^y-^-m.-^) <r>^mx^it^'it 

fz (*l#Di) . KJt5^faiP*»/^©fJi!$ti7tKIB^ 

*>tcM)xf-;UT5>^0. 0 5M%^^t--i.8 ox: 

cos^K't'tcjDJt , 3 0:5i-PBij!ia-ri. ^ t izx nmnt. 

iKilJK?: 6 0—1 0 0 r pm(73$Eg]X'^fl:$-ti-, gg^JJ- 
^eSriSliStTt. vIOf*. *M^Jl*3j;l^2T{4ffi*^»^ 

<^:IC0. 5%<50M)xf-/urS>'t 2 0%<5D^:5'y 
-;U'Sr^tf7Kvt?Ktc;SD;l, ^t-b^b-^'tf. 1 5 0°C 
T-2 0c«-P^SE$-(i:, ^S5£*SSOiD7K:JJ-»fJliJl^^T=S: 

'>tz (^<D-nm^m.\x'\mmmttmLtz, ) . iggv^ 

TSt/3S.i:s^i?tlCj: OEiR, ijfc^f . I r s a n 

ox 1 0 1 0 ( ■^>'N';^'^>"\' U x-f - ^ S ;i&yPXit 
1?)0. 2mM%m/yiy^yO. lfi4%&^c!lDL. 



mi^5X'\i. m>t-^m l t ««« -^{* ^ s 

JR, iJfc?t, l&*gf^. Irganox lOlOS'O. 2 

M.m.%. ><yi.yO. imS.%. SI/4%h 'Jx^yL-T 

^mmt^m^'^xmmm.m^^'iyKc^tz (^<Di5mz: 
mi\x'iimmn\i!,mttmLi-z. ) . t^^^^nztt 

ibXTTst, tfz. m3i,zi,i±EiX'n^tifzi^m^t¥co^ 
**^'4 mm o 1 /k glilTT'^iiXtf. b Kndf i^r^Un 

[0031 ] [mmms-i tixx/imm6-^8]mmm 

:^^Vyy3. 3fii% (*th'J^#^f>-) . 1, 4- 

y:5'>-i^':t-;l'rf^;UV-;P ( B u F ) 5 . OmS.% (*f 

EF) 5. OfiJI% (*tMj3l-^-»?-y) <:0V^-rtL*>i:;'< 
^7-yPO. 0 5mR% (MhV:^^vy) ^ii^-t^ 

hv:^^^y^mmmzm^Lfz. mmz. Bf^JtL 
ytym^-^t:mmmz'iT'yfz, z<7)mmmtoM.4p 

P mXJi 8 p p m ( Mmn'f: y V-^i-^JT^ ) TS^^^T 
r>^:-T$: 0 . 0 2mm%^^-t:h 6 0°Cc^fi7k4'tC 

Mtxao^mumt. mi^tm^izfmz:^mLfz, 

i<^^Uy^m-^mzO. 2fig%OIrganox • 
1010. 0. im&%<D^^5y^ tJj:tX4%MJx 

f-;PT S yymm S- 5 fii%^D L , ffiiJf^ :^ b n^n 

LfzZMm 5- ffl V ^ T jgsfcSnTktJi-ft? ^n^j:-ofz. 
i:m2i,zttibX^-t. :iixf^<7)mtmi,zM.ioix:hXd 

tZi3^^mMff)mmizhm^-<±i'. 'ss^^uv 

4 mm o 1 /k si^TXhtilS, h Ko^i^T/Prj^f 
iitz. 

[0032] 
[«1 J 



0 
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m 

11143 (P2001 



SI 



















s - 


S 






<l lDB) . 


>2m ' 




4PP1S 


ISppn 


60X 


3Z 




0.5 . 


6.8 


4ppD 






4ppi9 


1 5ppD 


36% 


12% 






6.8 


6ppiD 






ISppo 


2SpDn 


65S 


Z% 




a6 


11.8 


7ppa 


5 




4ppD) 


ISppn 


352 


19X 




3.9 


8.5 


7ppB 


5 




ISppm 


25ppn 


S5Z 


8X 




4.8 


11.0 


51PPID 


4 




ISppiD 


25ppfii 


SOX 


12X 




6.4 


9.7 


\ STppm 


2 




15ppD 


25ppi& 


42X 


15X 




6.8 


11.4 


ISIPPID 


2 




ISppm 


25ppD 


m 


20% 




&0 


11. I 


210PP0I 


I 




ISPPD 


40ppiD 


Z2%, 


22X 




9.B 


10.8 


;349PPn 


1 



* nmol/kg^ 



t0033] [^2] 



^2 

















m 










3 ' 




DO 


4ppin 


3.5 


HOCH,Cfl,0- 


13.4 


8ppa 


5 




fiuP 


4ppin 


3.9 


H0(CH,)40- 


12.7 


8ppn 


5 


7 


DBF 


4ppin 


3.8 


HO(CH,CH,0),- 


13. 6 ■ 


Tppa 


5 




DO 


8pplD 


7. 4 


HOCHjCHjO- 


33.3 


25ppiD 


.3 




BuF 


SPPBI 


7.7 


HO(CHj),0- ' 


28.9 


40ppin 


3 




DBF 


SppiQ, 


7.4 


HOCCHjCHjO),- 


29. 1 


35ppB] 


3 



t mnolAs. 



[0034] 

T-'t HW^*^'¥L <^-^vx+r f-l^^-m^S 



[HI ] *^Bfltci5(t-g.*^a-^f* (^M«?'j4 ) oh'j^ 

T-S>.|>, 

[112 ] ^^miz}3if7^^m^w immme ) 



m 
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[02] 



H 9H3 



-O-C-O-Si-CH 



I I 

H CH, 




-O4Ci0-Si-.CHa 
Ml ' 



-O-C-O^Si-CHg 




I bA* «Js t*i KiB ate ftdb ajt «li t.W 'lU V-tt '»k 



350 
300 
|2S0 
1 ^ 



.£ 





















i- 


















-r 



































2 4 e 8 10 

'^S Onmol/kg-*'??-). 



